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Abstract: Most of the forest area in the southern United States has been cleared, regrown, purchased, and sold several times over the last
200 years, and forest management practices generally focus on wood production. Agricultural expansion, use, and the abandonment
of land have been the major forces behind land use change, and now human population expansion is a major issue. The land tenure
system of the United States has allowed individuals and companies to acquire, use, and sell land since the time of European colonization;
thus, private ownership of land dominates the southern region. However, new private, corporate, nonindustrial entities have arisen in
the last 20 years, mainly as a result of tax policies and changes in industrial business organizations. While in Turkey planning systems
are centralized, these systems vary by landowner group in the southern United States. They range from those that are relatively absent
(nonindustrial private landowners) to those that are very formal (national forests). The management of forests in the southern United
States is also guided by a number of federal, state, and local policies rather than a single enterprise plan, and these policies affect the
direction of both public and private forest management. Specifically with regard to public land, the mission and objectives of forestry
are similar to those in Turkey, except when considering the needs of local citizens, which has been given greater emphasis in Turkish
forest management and planning.
Key words: Certification, land tenure, management objectives, private forest management, public forest management, sustainable forest
management

1. Introduction
Forests of the southern United States are made up of
temperate and subtropical broadleaved (deciduous) and
coniferous types. Prior to European colonization, the
original upland forests were dominated by longleaf pine
(Pinus palustris) and deciduous tree species such as oaks
(Quercus spp.) and hickories (Carya spp.); loblolly pine
(Pinus taeda) was only considered a minor tree species
(Schultz 1997). In the early development of the southern
United States, large areas of forests were cleared to meet
the growing demand for wood products and agricultural
land. By 1880, much of the forested area of the Piedmont
region was cleared for cotton production. However, in
the late 19th century the cotton industry was devastated
by the spread of the boll weevil (Anthonomus grandis
grandis), and this led to the abandonment of large areas of
agricultural land (Schultz 1997), some of which has since
been reforested. Furthermore, since European colonization
the continuously forested areas have been harvested 2–5
times, and through both natural and artificial regeneration
* Correspondence: ayesil@istanbul.edu.tr

processes loblolly pine is now considered one of the most
important commercial tree species of the region.
Current forests of the southern United States consist
of naturally regenerated deciduous species, planted or
naturally regenerated coniferous species, or a mixture
of these (Figure 1). Some of the more important
coniferous tree species include loblolly pine, slash pine
(Pinus elliottii), longleaf pine, and shortleaf pine (Pinus
echinata). The commercially important deciduous tree
species include several species of oaks (Quercus spp.), red
maple (Acer rubrum), and yellow poplar (Liriodendron
tulipifera), among many others. Some forest areas are
managed intensively while others are not, yet in general
the forests are fairly productive, and the region currently
provides nearly 75% of the roundwood produced for pulp
and paper purposes in the United States (Johnson et al.
2011b). While the total amount of forest land area in the
southern United States has been relatively stable over the
last 2 decades, forests face challenges related to human
population growth, uncertainties in timber markets,
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Figure 1. A heterogeneous forest area in South Carolina (viewed
from above) that includes: (A) medium aged (10–15 years) pine
plantations, (B) mixed coniferous and deciduous forests, (C) a
deciduous forest along a stream, (D) recently regenerated pine
plantations, and (E) commercially thinned pine plantations.

advances of invasive species, and the influences of global
climate change (Wear and Greis 2011).
The objective of this review is to briefly describe the
current status of forest management in the southern
United States and compare this (where possible) to
conditions in Turkey. Accordingly, we describe the land
ownership situation, management practices, and some
aspects of the forest management planning environment.
We also describe the policies influencing the management
of forests and other pressures on forest management.
2. Materials and methods
In this review, we describe forest management in the
southern United States and compare and contrast certain
key features of this with similar features of the forest
management situation in Turkey. However, acquiring
and synthesizing information to support a review and
comparison of the current forest management situations
in Turkey and the southern United States is complicated
due to the land ownership patterns and management
histories of the countries. While most of the forest land in
Turkey is controlled by the Turkish government, there are
4 main landowner groups that control the forests of the
southern United States: nonindustrial (or noncorporate)
private landowners, industrial (or corporate) private
companies, the states, and the federal government. The
goals and objectives of 3 of these entities (state, federal, and
private companies) are clearer than those of nonindustrial
private landowners due to the availability of published
management plans and our personal experiences with
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these groups. Information obtained from a large survey
of private forest landowners (Butler 2008; US Forest
Service 2012) was relied upon to help understand the
motives of private forest landowners. In addition to our
knowledge of forest practices across the southern United
States and in Turkey, we relied on published peer-reviewed
literature to develop the current review. We also relied on
published information arising from the US Department of
Agriculture Forest Service through the Southern Research
Station and the most recent forest resource assessment
conducted by the Food and Agriculture Organization of
the United Nations (Food and Agriculture Organization
of the United Nations 2010). Although state-level
inventory estimates from the US Forest Service are based
on annual (yet not comprehensive) measurements of
selected national inventory plots, the publication date of
printed state-level estimates varies. We did not attempt
to quantify the magnitude of the uncertainties in statelevel estimates of land ownership and wood production,
but readers should keep in mind that recent estimates of
these provided by state-level reports are generated from
standardized protocols and are more reliable than older,
historical estimates.
3. Results
Approximately 84 million ha of land area in the southern
United States is classified as forest (Table 1), and these
forests are spread fairly evenly across the landscape due
to the ubiquitous subtropical and temperate climate of the
region (Figure 2). Approximately 97% of the forests are
capable of producing at least 1.4 m3 of industrial wood
ha–1 year–1. Of late, the rate of change in forest area for
the United States as a whole is slightly positive (+0.1%
year–1) (Food and Agriculture Organization of the United
Nations 2010), but this varies from one state to the next.
For example, over the last 50 years forest land area in the
state of Georgia has remained unchanged (Harper et al.
2009), while forest land area in the state of Virginia has
declined by about 0.3% in the last decade, mainly due
to development along the Atlantic coast (Rose 2011).
By comparison, Turkey has about 22.6 million ha of
forestland, with the recent rate of change being about
+1.1% (Food and Agriculture Organization of the United
Nations 2010). On average, southern United States forests
are about 33% coniferous, 55% deciduous, and 12% mixed.
The states with higher percentages of deciduous forest
types are located further inland, nearer to the central part
of the country, and further north (Table 2). In contrast,
Turkish forests are about 54% coniferous (south along the
Mediterranean Sea and north along the Black Sea), 36%
deciduous (mainly north along the Black Sea), and 10%
mixed. Large areas of eastern and central Turkey are also
too arid to support tree growth. Although the climates
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Table 1. Forest area of the southern United States.
Forest area
(million hectares)

Timberland area*
(million hectares)

Total land area
(million hectares)

Alabama

9.19

8.60

13.14

Arkansas

7.40

7.27

13.46

Florida

6.53

6.29

13.97

Georgia

10.04

9.79

15.01

State

Kentucky

5.01

4.90

10.28

Louisiana

5.67

5.58

10.63

Mississippi

7.92

7.90

12.54

North Carolina

7.53

7.33

12.63

Oklahoma (eastern)

2.32

2.06

4.27

South Carolina

5.30

5.26

7.80

Tennessee

5.66

5.45

10.92

Texas (eastern)

4.91

4.84

8.69

Virginia

6.41

6.26

10.26

*Forest land capable of producing 1.4 m3 of industrial wood ha–1 year–1 and land not withdrawn from timber
utilization.
Data were obtained from Bentley (2011), Brown (2007), Brown (2011), Conner (2011), Harper (2010),
Harper et al. (2009), Hartsell and Johnson (2009), Louisiana Department of Agriculture and Forestry
(1991), Louisiana Forestry Association (2008), Oswalt and Bentley (2011), Oswalt and King (2010), Oswalt
et al. (2010), Rose (2011), and Rosson and Rose (2010).
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Figure 2. Forested areas of the southern United States not including cropland, shrubland, rangeland, or developed areas [from 2009
GlobCover geographic information system (GIS) database (©European Space Agency and Université Catholique de Louvain)]. State
abbreviations: Alabama (AL), Arkansas (AR), Florida (FL), Georgia (GA), Kentucky (KY), Louisiana (LA), Mississippi (MS), North
Carolina (NC), Oklahoma (OK), South Carolina (SC), Tennessee (TN), Texas (TX), and Virginia (VA).

85

BETTINGER et al. / Turk J Agric For
Table 2. Forest type distribution (percent) by state in the southern United States.
Coniferous

Deciduous

Mixed

Other and
nonstocked

Alabama

41

45

14

<1

Arkansas

31

57

11

1

Florida

47

41

9

3

Georgia

45

42

12

1

Kentucky

4

86

9

1

Louisiana

49

43

7

1

Mississippi

41

46

11

2

North Carolina

32

54

13

1

Oklahoma (eastern)

22

67

10

1

South Carolina

46

41

12

1

Tennessee

9

84

7

<1

Texas (eastern)

43

43

13

1

Virginia

19

69

10

2

State

Data were obtained from Bentley (2011), Brown (2007), Brown (2011), Conner (2011), Harper (2010), Harper
et al. (2009), Hartsell and Johnson (2009), Louisiana Department of Agriculture and Forestry (1991), Louisiana
Forestry Association (2008), Oswalt and King (2010), Oswalt et al. (2006), Rose (2011), Rosson (2011), and
Turner et al. (2008).

may differ, each region (Turkey and the southern United
States) contains the same 3 broad forest types as delineated
by the European Space Agency in the 2009 GlobCover
database: closed deciduous, closed evergreen, and mixed
forests (Bontemps et al. 2011).
Within the Republic of Turkey, nearly all of the
forestland is owned by the state. Within a few years after
the establishment of the Turkish Republic in 1923, the
new Forest Code nationalized privately owned forests
of larger than 5 ha (1945) and, later, of 3 ha (1950). The
current system of centralized management of forests has
led to standard planning processes conducted by forest
management committees and has allowed local citizen
input in planning processes (Dölarslan 2009). It has
been argued that the privatization of land in Turkey is,
socially and culturally, a disadvantage to the sustainable
management of forests (Guneş and Coşkun 2008). In
contrast, about 68% of the forest land in the southern
United States is owned by nonindustrial private individuals
and families (perhaps as family farms), yet this amount
varies from one state to another (Table 3) and from county
to county within a state (Figure 3). The average size of a
nonindustrial private forest holding is about 4 ha (Siry
et al. 2010). This form of decentralized management of
forests has led to a great variety of planning processes
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that are only standardized for national forest land and
larger industrial forests, each of which employ their own
planners. Further, local citizen input in forest planning
processes is generally only mandatory for public (state
and national) forests. Due to the largely decentralized land
tenure situation, technological innovation and the use of
total quality management processes are generally only
considered by landowners or loggers, while in Turkey these
are considered by state management agencies (Dölarslan
2009).
During the latter part of the 20th century and the early
part of the 21st century, large forest products companies
owned vast amounts of land in the southern United States.
Much of this land has since been sold, resulting in one
of the most significant land tenure shifts in US history.
However, a large amount of these lands are still considered
to be either industrial or corporate, and are either managed
by timberland investment management organizations
(TIMOs) or real estate investment trusts (REITs). TIMOs
manage land that is privately owned by wealthy investors
or institutions. REITs are legal organizational structures
whereby interested businesses can use investment capital
to finance real estate opportunities. There are very few land
ownership disputes given the long history of land records
and real estate principles employed in the United States. In
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Table 3. Ownership distribution and annual roundwood output of the southern United States.
Ownership class

Roundwood output

Private and
family forest
(%)

Corporate and
forest industry
(%)

Public
(%)

Coniferous
(softwood)
(1000 m3)

Deciduous
(hardwood)
(1000 m3)

Alabama

66.8

27.6

5.6

17,025

6641

Arkansas

60.4

20.1

19.5

10,321

4252

Florida

61.5

11.8

26.7

12,906

1031

Georgia

59.0

33.5

7.5

25,889

5495

Kentucky

88.7

2.4

8.9

288

4423

Louisiana

81.0

10.0

9.0

14,595

3140

Mississippi

79.0

9.0

12.0

15,076

4825

North Carolina

61.9

23.1

15.0

11,941

6440

Oklahoma (eastern)

57.3

28.6

14.1

1318

1023

South Carolina

58.0

30.0

12.0

13,464

3446

Tennessee

83.5

4.0

12.5

1474

6105

Texas (eastern)

51.9

40.1

8.1

11,244

2547

Virginia

79.7

2.2

18.1

6507

6350

State

Ownership data were obtained from Bentley (2011), Brown (2007), Brown (2011), Conner (2011), Harper (2010),
Harper et al. (2009), Hartsell and Johnson (2009), Louisiana Department of Agriculture and Forestry (1991), Louisiana
Forestry Association (2008), Oswalt and Bentley (2011), Oswalt and King (2010), Rose (2011), Rosson (2011), Rosson
and Rose (2010), and Turner et al. (2008). Roundwood output data were obtained from Johnson et al. (2011a).
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Figure 3. Percentage of private timberland area by county across the southern United States [data derived from the RPA Data Wiz (Pugh
2004)].
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contrast, given changes in the land tenure system over the
last 60–70 years, forest managers in Turkey occasionally
are involved in the resolution of land ownership disputes
(Dölarslan 2009). The southern United States is one of
only a few regions in the world that are characterized by
the dominant role of private owners in forest management.
Arguably, forest management in the southern United
States can be considered sustainable, at least as measured
by the area of forests and the ratio of wood growth to
removals. While it is often assumed that private forest
landowners will not manage their resources sustainably,
this does not have to be the case. It appears that in certain
situations, countries can gain economic and social benefits
by increasing the share of private landowners. At the very
least, such a change might attract private resources to
forest management and may reduce the workload of state
forest organizations.
All of the forests (state or private) in Turkey are now
managed with an ecosystem-based functional planning
process that is designed to ensure stakeholder participation
and take ecological, economic, social, and cultural
functions into account. Some have also suggested that
forest management planning is a very prestigious discipline
in Turkey (Yurdaer 2009). The functional planning
process, which uses sustainable forest management
principles, ideally will provide a high level and sustained
yield of products and services into perpetuity without
affecting the productivity of the land. Public forests of
the southern United States are generally managed under
similar objectives, although wood production is arguably
less important than other goals. National forests in the
southern United States have management objectives that
span a wide range of concern, from the management of
ecosystem processes to recreational site development,
fuelwood production, timber production, visual quality,
water quality, and others. State-owned forest lands in
the United States usually have broad goals that promote
sustainability, utilization, demonstration, and research
opportunities. Specific objectives can include those related
directly to timber production, recreational opportunities,
educational programs, and wildlife habitat development
and maintenance. State and federal agencies employ
planners to develop management plans; however, the
discipline is not as prestigious as it may be in Turkey.
Private family forests in the United States are
managed for multiple objectives that include maintaining
aesthetic values, providing future inheritances, hosting
residences, protecting nature, providing hunting and
fishing opportunities, and others. Timber production is
not necessarily the highest priority of these landowners,
yet harvesting activities are quite common on these lands.
If economic objectives are important, the management of
private forests is guided by the return on investment that is
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expected, prices determined in markets, and government
regulation (Siry et al. 2010). Forest management plans are
beneficial as guides to the implementation of management
activities, and they may be required in order for private
family forests to receive government assistance for certain
silvicultural treatments. While the identification of
objectives can be facilitated through surveys and sufficiently
explained, based on previous analyses only a very small
portion of the nonindustrial private landowner group (less
than 3%) actually possesses a formal, written forest plan
(Butler 2008). The objectives of corporate or industrial
forests in the United States generally include maximizing
efficiency, net present value of operations, cash flow, or
wood production. If a company participates in the stock
market, maximizing shareholder value may be the objective.
TIMOs and REITs own forest land as an investment and
have objectives that relate to generating financial returns.
Most corporate or industrial forest land managers have
a forest plan that is developed every 1 or 2 years and is
considered confidential (not for public consumption).
These entities employ planners to develop management
plans; however, private landowners generally employ
consultants or state foresters to assist in the development
of forest management plans. This great diversity of
forest owners in the southern United States results in a
diversified set of forest resources in terms of resource
composition, management approaches, and functions
that the forests fulfill. Forest management planning in
Turkey appears to be a much more comprehensive effort
than in the southern United States. Nevertheless, despite
the limited expanse of forest management plans, forest
resources continue to thrive. However, it is possible that
overly restrictive management planning may reduce
incentives for sustainable forest management and limit
the resources devoted to management. It is therefore
important, especially in the case of private owners, that
forest management plans allow forest management that is
either profitable or fulfills other needs and desires of its
owners. Another important consideration is the allowance
of flexibility in forest management plans. For example,
market conditions (wood prices or wood demand) can
change rapidly, and therefore the plans may need to allow
for necessary adjustments.
In Turkey, nearly three-fourths of the forest area is
considered high forest with a well-developed natural
structure that originated from a seed source; the remainder
originated from a coppice source. Final harvesting ages are
relatively long compared with the southern US forests.
For example, for Turkish red pine (Pinus brutia) the final
harvest ages are at least 40 years on good sites. In timberoriented forest management planning approaches, the
minimum suggested harvest ages are 80 to 120 years
for Scots pine (Pinus sylvestris), 90 to 100 years for
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Caucasian spruce (Picea orientalis) and Nordmann fir
(Abies nordmanniana), and 100 to 120 years for eastern
beech (Fagus orientalis) (Türker 2000; Baskent et al. 2008;
Baskent and Keleş 2009; Başkent et al. 2011). Commercial
thinnings can occur at ages ranging from 30 to 100 years
according to Turkish forest management guidelines
(Başkent et al. 2011). Some shelterwood regeneration of
eastern beech occurs in the Black Sea region, and there is
a general reluctance to employ herbicides for vegetation
control due to environmental concerns (Yildiz et al.
2010). Multipurpose forest management approaches can
also be employed in different forest use areas depending
on the forest values or functions appropriate for the area.
These functions can involve the production of wood,
rehabilitation of ecosystems, maintenance of a high
mountain forest ecosystem, conservation of biodiversity,
monitoring of soil and water resources, maintenance
of aesthetic and recreational values, and resolution of
social conflicts (Başkent et al. 2011). Some forests of the
southern United States are also developed in this manner,
particularly on private and public land. Whether forests are
even-aged or uneven-aged, passive management of natural
forests (and in some cases pine plantations) can often be
found in the southern United States. Prescribed fire can
also be used as a vegetation control method in deciduous
forests (Waldrop et al. 2008), but this is not the case in the
deciduous forests of the Black Sea region of Turkey (Yildiz
et al. 2010).
Intensive management of pine plantations is often
employed on industrial or corporate lands in the southern
United States and has been shown to increase wood output
by about 70% (Zasada et al. 2004). Genetic improvements
have also been observed in stem form, disease resistance,
and wood quality. A typical pine plantation is established
with a density of about 1250 seedlings ha–1 [about US$170
ha–1; (Barlow and Dubois 2011)]. Some herbicide treatments
can be applied to pine plantations to control plant
competition [about $118 ha–1; (Barlow and Dubois 2011)].
Furthermore, the fertilization of a pine plantation can
occur at the time of planting, shortly after planting, or later
in a forest rotation, depending on nutrient deficiencies. In
Turkey, Turkish red pine is one of the fastest growing trees.
It is intensively managed and has the widest range among
conifers in Turkey. Generally, 3500–4000 seedlings ha–1 are
recommended to achieve the best growth performance in
plantations of this species. Reforestation can be performed
by seeding or planting. Site preparation with machinery is
recommended, but land clearing and soil preparation can
only be accomplished by manual labor at slopes over 60%
and 35%–40%, respectively (Boydak et al. 2006).
A commercial thinning of southern US pine forests
can occur as early as year 15, either as a selective thinning
(to remove inferior trees), a thinning from above (high

thinnings), a thinning from below (low thinnings), or
a thinning proportional to the diameter distribution.
Another common type of thinning in the southern United
States involves removing every third or fifth row of pines
along with a selection of trees in between each row. This is
more formally called row thinning with selection, where
every x number of rows is completely removed. Most
often, thinning decisions are based on economic returns
or expected growth enhancements. In Turkey, since the
planning system is based on the establishment of a balance
between expected forest function and actual structure of
the forest ecosystems, the implementation of commercial
thinning differs from stand to stand depending on targeted
functional structures. Therefore, selective thinning
principles are adopted mainly to attain silvicultural or
functional management objectives.
A final harvest of trees in even-aged southern US
forests usually occurs in the form of a clearcut practice, in
either coniferous or deciduous forests. Typical final harvest
felling ages can range from 20 to 30 years in intensively
managed pine plantations on industrial land to 30–50
years for extensively managed pine, mixed, and deciduous
forests on private nonindustrial land (Cieszewski et al.
2004). Final harvest ages are generally longer for state
and federal forests. Most often, final harvest ages for
industrial forests are determined using economic analyses
and are adjusted periodically based on local markets.
Private nonindustrial landowners use different methods
for determining when to perform a final harvest, many of
which are based on financial need. Seed tree harvests are
sometimes used on nonindustrial private land to promote
natural regeneration processes. Group selection harvests
are mainly used in deciduous forests and mainly on public
land. Uneven-aged management of forests is practiced
through partial or selection harvests, either purposefully
(if forethought regarding the resulting forest structure
is employed) or accidentally, on both private and public
land. Much like the southern United States, even-aged
management systems are applied in most of the forest area
in Turkey. When considering other tree species, evenaged forest structures are generally obtained through seed
tree systems over periods of 10–20 years. Uneven-aged
management systems cover only about 5% of Turkish
forests, and most of these areas are managed under a
group or tree selection system in the Black Sea region.
Group selection systems are also used in mixed forests to
sustain continuous forest cover. The target diameters and
final harvesting ages are determined by the state, and they
are not based on objective criteria. The target diameter is
60 cm for fir forests that are managed under uneven-aged
systems.
Unfortunately, nearly half of the Turkish forests
are in a nonproductive structure because of historical
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overexploitation for wood production. Rehabilitation of
these forests is one of the important subjects of forestry.
Increasing the forest areas and the ratio of productive
high forests are the national aims of the Turkish forestry
program, and the Ministry of Environment and Forestry
has plans for planting and rehabilitating vast landscapes
(TC Çevre ve Orman Bakanlığı 2007). One result of this is
the transformation of coppice forests to high forests, and
selective cuttings are applied to these forests instead of
clearing practices.
Unlike many European countries, forest rotation ages
in the southern United States are rather short. This is not
because trees are necessarily growing faster as determined
by biotic and abiotic factors. The initial planting densities
are lower, and the use of intensive management increases
tree growth, which, coupled with financial objectives,
results in shorter rotations. Such an approach permits
increased wood production on a smaller land base. Again,
this could be an important consideration for countries
experiencing wood deficits. Thinnings also allow an
intermediate product flow. As with thinning decisions,
most other management actions on private lands are based
on economic considerations. The array of choices available
can also vary considerably within a short distance given the
goals and objectives of different landowners. Commercial
thinnings improve growing conditions of residual trees
while providing income to forest landowners. It should be
noted that usually only a portion of land is subjected to
such intensive management scenarios, and other forests are
allowed to grow much longer and are managed much less
intensively. On public lands in the southern United States,
silvicultural actions are based partly on the function that the
forests provide to the ecosystem and partly on economics,
and the array of choices available is usually smaller. With
the exception of poplar plantations established on private
farmlands, there are no examples of industrial plantation
forestry on state forests in Turkey. Furthermore, diversity
of management actions that are applied is probably lower
given the need to manage large areas of state forests with a
single comprehensive management plan.
Some types of forest management practices, especially
those involving the use of chemicals, remain controversial
in many parts of the world. However, they can yield many
positive results with environmentally safe applications.
For example, fertilizers have been applied in the southern
United States for a few decades now on millions of hectares
of pine plantations, and no negative impacts have been
noted when it is properly applied. At the same time, these
types of practices can accelerate the growth of trees and
allow increased wood production on a smaller land base,
which is an important consideration for countries where
forests are scarce and wood deficits are common. The
same applies to the occasional application of pesticides,

90

especially when such treatment can prevent forest diebacks.
Lastly, the application of herbicides has been widespread
as well in the southern United States. In some cases, their
use is necessary for successful regeneration of pine forests,
which otherwise may not succeed due to herbaceous and
hardwood competition. Eliminating competing vegetation,
especially in early stages of stand development, can ensure
tree survival and rapid growth. While concerns about the
use of chemicals will likely remain, one also should note
that their application in forests is much less intensive
than their application on agricultural land. Fertilizers,
for example, may be applied once during an entire forest
rotation (e.g., 25 years), whereas fertilizers may be applied
once or twice in a single growing season on agricultural
fields. Rather than discarding these approaches on policy
matters, it may be advisable to first conduct field trials in a
particular region to assess their forest and environmental
impacts. Which approach (Turkish or US) is ultimately
better for the environment is debatable; however, each
has evolved to adapt to the socioeconomic and political
climate of their respective countries.
As in the United States, the opportunity to develop
energy forests through dedicated plantations or through the
interplanting of bioenergy crops with nonenergy forestry
crops is being considered in Turkey as world reserves of
primary energy and raw materials decline (Acaroğlu and
Aydoğan 2012). The forest sector of the southern United
States is also characterized as having relatively intensive
wood utilization rates when compared with other world
regions. Although it supports only about 3% of the world’s
forestland area and wood inventory, the region supplies
13% of global industrial roundwood production, with the
states of Georgia and Alabama leading the effort (Table 3).
By comparison, the forests of Turkey supply a little less than
1% of the global industrial roundwood production (Food
and Agriculture Organization of the United Nations 2010).
While most of the wood production in Turkey arises from
state-owned land, a little over 70% of the wood production
in the southern United States arises from nonindustrial
private and family forests. Of the deciduous tree harvest,
about 83% arises from the nonindustrial private forest
group, while corporate private (forest industry) lands
provide about 26% of the wood production. In the public
forests of the southern United States, where wood removal
rates are relatively low, growth exceeds removals by over
200% in coniferous forests and by over 650% in deciduous
forests (Conner and Thompson 2007).
All of the wood manufacturing facilities in the
southern United States are privately owned (Figure 4).
Sales of wood are either negotiated between a wood buyer
and a landowner (or their agent) or are conducted through
public auction. Whereas in Turkey the needs of both local
citizens and manufacturing facilities influence harvest
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Figure 4. Pulp mills and sawmills across the southern United States.
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decisions, in the southern United States it is the needs of
both the landowner and the manufacturing facilities that
influence harvest decisions. Since wood is traded within a
competitive market in the southern United States, wood
prices respond to changing market conditions. Recently,
coniferous sawtimber and pulpwood prices have declined,
while prices for deciduous wood products have risen
(Figure 5). However, changes in wood prices can affect
investment potential, and this can ultimately affect wood
supply levels (Siry et al. 2001). In assessing investment
potential, a discount rate of 3% is often used for Turkish
forest management analyses (Türker 2000), while a rate
ranging from 3% to 7% is often used in conjunction
with southern United States forests. Lower rates are used
for analyses of public forests and some private forests,
consistent with rates of return on government bonds,
while higher rates are used for analyses of industrial or
corporate forests, consistent with rates of return expected
in the broader investment markets and adjusted for
perceived risks.
In addition to human population growth, timber
market uncertainties, invasive species, and global climate
change, pressures on southern US forests include natural
disturbances (e.g., wildfires and tropical cyclones) and
insect and disease problems [e.g., southern pine beetle
(Dendroctonus frontalis) infestations]. Human actions
such as the intentional lighting of forest fires by arsonists
are one of the main causes of forest disturbances in the
southern United States. Recent management activities

Year

Figure 5. Price trends for coniferous and deciduous products
in the southern United States, 1980–2010 (Timber Mart-South
2012).

and prior weather conditions (recent precipitation events)
are the most important factors in determining a forest’s
resistance to wind damage (Bettinger et al. 2010; Merry
et al. 2010). An important disease that affects loblolly pine
and slash pine trees in the southern United States, fusiform
rust, is caused by the Cronartium fusiforme fungus. Fungal
spores of this disease locate and infect newly formed tree
growth on pines, causing galls to form, and these reduce
tree growth, affect stem form, and make trees more
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vulnerable to wind breakage. Perhaps the most important
insect pest in the southern United States is the southern
pine beetle (Payne 2002). In coastal plain forests of the
southern United States, southern pine beetle infestations
occur more commonly in overstocked and stressed pine
forests. Thinnings, prescribed burning, and tree species
changes have been suggested for controlling beetle
population dynamics (Rossi et al. 2011), although final
harvests have also been used to stop the advance of beetle
infestations. For other diseases and insect infestations,
pesticide control measures might be employed. With the
exception of tropical cyclones, challenges posed to Turkish
forests are similar. Forest fires are a common destructive
factor in the Mediterranean forest region. Damage can
be caused by the great spruce bark beetle (Dendroctonus
micans) in the northeastern part of the country and the
pine processionary caterpillar (Thaumetopoea pityocampa)
in areas where pine species (especially Pinus brutia and
Pinus nigra) grow. These types of disturbances may occur
quickly and are certainly unexpected. Some of the control
actions (e.g., pesticides and fire) used in the United States
may not be socially or politically acceptable, and others
that are relatively quickly implemented in southern US
forests (thinnings of beetle-damaged trees) may require
changes to the comprehensive management plans of
Turkish forests.
While in Turkey the authority to control activities
in forests rests with the state, in the United States the
authority to control activities in forests is divided
among the federal government, states, counties, local
jurisdictions, and private landowners. The premise behind
governmental regulation of forest land is that open wood
markets and weak governmental control may lead to
forest exploitation and damage to public goods (Siry et al.
2010). The southern United States, thus, has been noted
for having the least strict regulatory environment in the
world (McDermott et al. 2007). In lieu of formal laws
governing forest management practices, best management
practices (BMPs) have been developed by many southern
states as guidelines for harvesting and road management.
For example, the BMPs developed for the state of Virginia
(Virginia Department of Forestry 2011) describe actions
that loggers or land managers should follow in relation
to site preparation methods, application of fertilizers,
use of prescribed burning, and road construction and
maintenance activities. However, BMPs are voluntary
practices that each landowner and logger is encouraged
to follow, and while compliance is high, it is not perfect.
By comparison, while these actions are voluntary in the
southern United States, similar actions implemented in
Turkish forests are under the control and conduct of the
state in Turkey. Nongovernmental organizations are also
interested in some adaptations to the state management of
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forests in Turkey (unlike in the southern United States),
especially with regard to forestland allocations and tenure;
however, these have not yet caused a reaction for technical
implementation.
In the southern United States, federal entities manage
forests on federal lands (national forests, national parks,
national wildlife refuges, and military installations). The
US federal government has a primary role of governing
national forests and national parks in the southern United
States. Mandatory federal forest management rules
(through forest plans) generally do not extend to private
lands (Siry et al. 2010). However, some rules such as
federal water and air pollution laws (e.g., the Clean Water
Act), as well as endangered species protection laws (e.g.,
the Endangered Species Act), do extend to such lands.
For example, the habitat requirements for the endangered
red-cockaded woodpecker (Picoides borealis) involve both
silvicultural and spatial restrictions on forest management
activities (Table 4). The US government increasingly
recognizes that these regulations may impose at times
a heavy burden on private landowners and has been
working on programs that help to alleviate potential costs
associated with these protection requirements through
various safe harbor agreements. In contrast, due to the
land tenure situation in Turkey, all federal laws apply to all
forest areas. Therefore, regulations regarding water and air
pollution and species of concern apply to all lands. States
in the southern United States can also use nonregulatory
approaches to affect the selection of management activities
within privately owned forests by offering training and
technical assistance, insect and disease detection and
management assistance, and subsidized tree seedlings to
private landowners. State and local government programs
also provide fire protection actions and control fire
activities on private lands through the authorization or
denial of fire permits (Risbrudt and McDivitt 1988).
State, county, and local (city) jurisdiction policies can
affect the implementation of forestry activities on private
lands of the southern United States by, for example,
directly imposing severance taxes or logging ordinances on
harvesting activities. County ordinances may also require
that a harvesting permit be obtained from a designated
county department. For private, industrial, and corporate
forests of the southern United States, property taxes are
imposed annually as ad valorem (on the basis of value)
taxes. These are usually based on the fair market value
of the land, yet in some states options exist for reducing
property taxes accrued by considering conservation values.
A landowner following this route (the use of a conservation
value to determine a property tax) may be required to
manage the land in a certain manner for a certain period
of time. Failing to adhere to the agreement can incur a fine
that is 2–5 times the amount of the tax savings accrued
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Table 4. A few characteristics of good quality habitat for the red-cockaded woodpecker (Picoides borealis) in the southern United States
(US Fish and Wildlife Service 2003).
Item
1

Description
Maintain at least 44 trees ha–1 of pines that are:
a) at least 60 years of age.
b) at least 36 cm in diameter.

2

Maintain 0-to-25-cm pine density below 49 trees ha–1.

3

Maintain the basal area of 0-to-25-cm pines at a level less than 2.3 m2 ha–1.

4

Maintain the basal area of 25-to-36-cm pines at a level between 0 and 9.2 m2 ha–1.

5

Maintain the total basal area of pines 25+ cm at a level of at least 9.2 m2 ha–1.

6

Limit deciduous canopy trees to less than 10% of the trees in longleaf pine stands and less than 30% of the trees in loblolly
pine and shortleaf pine stands.

7

Ensure that foraging habitat is not separated from a cluster of nests by more than 61 m of nonforaging areas.

under the program (Izlar et al. 2011). Since private forests
are limited to poplar plantations established on private
farmlands in Turkey, local ordinances and taxes do not
have the same impact on forest management as they might
in the southern United States. The various governments
regulating forests in the United States generally recognize
that forests provide a range of valuable products and fulfill
several important environmental functions. They also
recognize that a heavy tax burden may instigate forest
conversion. Rather than regulate and impose a very heavy
burden on forest landowners, the various governments
have chosen to offer tax relief that requires land to
remain in a forest condition. Thus, this land continues to
provide valuable environmental benefits for as long as the
agreement is in effect. These tax relief policies (tax breaks)
are similar to payments for environmental services and
represent an alternative approach to forest regulation.
Many private forest management organizations in the
southern United States have developed policies of their
own to address certain aspects of forest management
operations, and these are often independent of policies
developed by governmental bodies. For example, in
contrast to other areas of the world, private landowners
in the southern United States have the right to decide
who has access to their land and can control this access
through agreements such as hunting leases. In fact, many
landowners use leasing programs as a way to control the
number of people who hunt on their land, and the annual
fees associated with these leases can help offset the cost
of annual property taxes imposed by local governments
(Tomlinson 1990). With regard to voluntary forest
certification, nearly 12,000,000 ha of nonindustrial private
forest land in the United States is certified under the

American Tree Farm System, a program recognized by the
Programme for the Endorsement of Forest Certification. A
large portion of private corporate forest lands are certified
through the Sustainable Forestry Initiative, and most
of these lands accommodate pine plantations (Siry et al.
2010). In the United States, certification is usually pursued
in order to validate that sustainable forest management
practices are being used, and this is verified through
third-party certification. Certification is also pursued
in order to recognize certain landowners as providers of
sustainable wood products, since some markets encourage
or require certified wood products. For forest landowners
this is very important, as the certification process is both
expensive and time-consuming. In Turkey, the General
Directorate of Forestry is eager to establish certified
forests. For example, the Aladağ planning unit, comprising
9152 ha, completed certification procedures in 2011 and
is now certified through the Forest Stewardship Council
(FSC). There are also new attempts in Turkey to obtain
certification for larger areas (at the forest enterprise or
regional directorate level), and the General Directorate of
Forestry is planning to initiate certification procedures for
at least 3 forest enterprises before the close of 2014 (General
Directorate of Forestry 2009). FSC certification, however,
is not as popular of a program in the southern United
States, even though individual or group certification of
privately owned family forests in the southern United
States is now possible within the FSC program. Entering
into a certification program requires the development of
a management plan, which, as we noted earlier, is elusive
among private landowners. Interestingly, Creamer et al.
(2012) suggested that possession of a management plan
increases the likelihood that a private landowner will
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pursue forest certification. Therefore, it is generally the
active private forest landowners that pursue management
plans and certification. Certification under the FSC (as
with other programs) requires extra effort, such as the
development of a sustained yield harvest analysis, or if a
property is too small for that, an assessment is required
of the maintenance of desired forest conditions, such as
stocking and species composition (Forest Stewardship
Council US 2010). These extra efforts may act to
discourage small private landowners, the most ubiquitous
land ownership category in the southern United States,
from pursuing these voluntary efforts.
4. Discussion
Forests of the southern United States currently supply a
large portion of the world’s wood production needs, in
much greater proportion than the proportion of forest
area they represent with respect to world forest resources.
The land tenure system employed, the market-based sale
of products, and the relatively advanced use of forest
practices contribute to high production levels. However,
the management of forests in this region is undertaken in
a manner very different than the management of forests
in Turkey. While there are some climatic differences, the
general forest types are similar, yet political, social, and
cultural differences have a marked effect on planning,
management, and use of forest resources. In the southern
United States, forest policies at various governmental
levels act to keep some of the more critical environmental
problems from occurring. The adoption and use of
best management practices by loggers and landowners
helps reduce the need for further regulatory control, yet
compliance is not perfect, and states can employ Forest
Practices Acts if they feel these voluntary practices are not
meeting the needs of environmental concerns. However,
at this point, no state in the southern United States has
created this type of law, although a few western states have.
In Turkey, centralized management and planning of forest
activities and an emphasis on meeting the needs of local
citizenry result in a planning environment that is in stark
contrast to the open-market environment influencing
the management of much of the forests of the southern
United States. In Turkey, sustainable forest management is
practiced, alluding to the sustainability of the environment
and local communities. In the southern United States one
could argue that sustainable forest management is also often
practiced, yet the focus is on the sustainability of wood
production, industry, and social concerns (employment
and income) in addition to environmental concerns.
In both Turkey and the United States, forests under
state or federal control are managed according to detailed,
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documented management plans. Large landowners within
the United States also manage their land according to
formal forest plans. However, very few small private
landowners in the southern United States possess a
management plan. Therefore, private forest landowners
(corporate or nonindustrial) have substantial freedom of
choice in deciding how to manage their resources. They
can manage forests intensively or simply do nothing.
While there are many similarities and differences between
the forestry sectors in Turkey and the southern United
States, one difference that stands out is the manner in
which these systems are organized and how they operate.
Forestry in the southern United States is based on diverse
private ownership and decentralized decision-making
processes represented by markets for wood and other forest
products and services. The various forest management
rules and regulations create a framework of incentives
that can effectively encourage landowners to respond to
changing environmental, economic, and social conditions.
Admittedly, it is not a perfect system with regard to all
issues and concerns (social, environmental, or economic),
yet it has evolved into a relatively well-functioning
market-based program that has a large influence on local
economies.
A number of factors continuously impact the
ability of southern United States forests to meet social,
environmental, and economic goals. These range from
anthropogenic activities (arson) to natural disturbances
(tropical cyclones), yet most are not predictable, and
the extent of damage can be great. For example, after
a tropical cyclone in 1969, 14 years of annual harvest
wood was damaged (Van Hooser and Hedlund 1969),
requiring over 5 years to salvage before decay processes
consumed the remaining merchantable portions. Wood
production levels do not depend on a county level of
regional allowable cut that may have been proposed by a
state agency or other stakeholder. While forest landowners
have freedom to harvest trees at any time, they do not
necessarily exercise this right without restraint. In fact,
tree harvesting is not even a major management objective
for most nonindustrial private landowners. Many private
landowners also rely on natural regeneration following
a harvest, and at a landscape level this results in a high
degree of diversity. Forest sustainability with respect
to wood supply is generally not a major concern in the
southern United States, at least as measured by forest area
and growth and removal rates. In this respect, the existing
forest ownership structure, low level of forest management
regulations, and reliance on free markets has served the
wood products sector quite well even though there are a
large number of small private forest landowners.
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